AL IR FFRARFFIR,H 33 5,5 28,2015 F 3 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 33, No. 2, Mar. 2015

XEHS: 1673-3851 (2015) 02-0178-05

~,

B ET 1,8- IR RE FIR LR ITH
SRS MR R

® E, BEE, B, AER, e

GBI RS a BFR, b A#GLEMHEHERAHKFTHREEEZEL T, M 310018)

B OE. %A RT AR T He'' 69 1,8 R8Tk £ % RIR4 (NMD) , KR8 IR IR & H R 348409 45 4
HATT RAE, HERT SR, TREREAW,NML 5 He " AR S0 Bl fo ZHE, €N 06 4%
1: 1, NEAELEBFTLMT AT, s, NMIL FE AL TR He®™ , 3 244 ) /K Fo £ M4k W 69 Hg? "

BA# A A

KEIFE: KR4 He' 575 1.8-RBThe; TN

FESHES: 0656 XHERARERS: A

0 31 &

He? 851 ) 2 AP 7E T AR R H ARSI A
KEMWERBERYZ—. He BT 5 54L1k
NS G R4S 5 BB ARG A R T
JoE (A E A AR P ) I AR L AT ™ F 2
APURRIIRE . He®' 8 T IUHJE 1 RE R 55 5) 1
AR AT i A 3o L S AR
PROD R AR N M A T LG T N
L, PRI R SAS i SR L 5y S8 BB T
FIARPREE AN AR W IR 2 008 R He ™ R I T Besio A
T H 46 CTE MBI . A5y FE TR He™
BT J5 EEA OB B T RO R
A BOEE R A% N5 AR B
B Dt ISR - AT T TS R AL B el . 52
FHEE o FEAF 2R A JE 2 i Mk DR v 2508 A PR
BT L RESEINT L (VARSI 24 DG A5 T 52 21 A ) A 2
FAL E AR R )2 QD 1L 8- 2R L
MR A Y IE— R E B DOCURL i T HA R
R 2 AN ARARUE P e 45 4 By B 1 25 28 L R Dl

WeHs H . 2014—05—29

R PERE TR RS hR T Y R E 2
BT HLMCE RS . AR SO 1,8 28T
W e 0 P AR 8358 SRRy S48 P i
AT I F AT e BT RIS
THRE.

1 SCIGERSY

L1 SEm bR 51

R« 4781, 825 — H BRI G A 27 1000 A R
Oy ED VIE TR WRIE VR O BES 8RR Ak L 4-— H
ZAEMENE (DMAP) | £ 2 i FP ik LG A 5 1 o i
Btz ol (E 25 B 2= A BR A wD L HURE A
fik . LR TR AP B SE s R o Tl s 28 S
H. A8 : AVANCE-AV 400 BIRRE AR A
(f5 5 Bruker 23 7)) . 1L.S45 Bl5e 40600 B +H (£ E
Perkin Elmer 22 &) ) s DF-101D £ #4214 77 in #4 4
FEAF (R A TR IRAFD .
L2 HE 7+ NM1 5

FENE O B v [R] A F H bR 4 B A 4k L
A1,

FBIUH - [FR H ARG (20902082) s #i{TA HARBLA R4 T H (Y201225426)
EE® A R HQIST—), B IARHEY N BT AR AT B2 D5 T IR

W EVEE . #it5F, E-mail: hanyf@zstu. edu. cn



% 24 KU OFTRET 1. 8-ZRME WM Y R B T PO IRET A A LS B 179

L2.1 k&Y 3 maEm

£ 500 mL [ = H B A 5. 0 g 4-3-1,
8-Z5 " HIRREF AN 200 mL LW 78 RSP ISR
TR TE] A AR R RO R S ) RO A
2.5 mLIET &, JHil 2 80°C, Hif #F [l 3 & i 8 h,
TLC K S 52 B2 ¥ JHT & TG . ¥ S BEVE TR 3
W AFFN AL R E R 5. 1 g, 72 85%, =¥ L
aifb v HEH TR .
L2.2 k&Y 2mEm

£ 25 mL B DR RIINA 1.1 g 59
3R L4 g WRIE, AP A 10 mL £ gL
ik AL i i THIR 2 120°C , BgfE Ml ;8 h, TLC
WIS 5 HE . K B WA 100 mL 7K Hr, ¥ 4]
Mt o s 0 08 5 FH 2 W5 5 &5 45 3 8 00 [ R 72 )
0.9 g, =% 86%.,'H NMR (400 MHz, CDCl;)
88.51(d,J=7.2 Hz,1H),8. 45 (d,J =38. 1 Hz,
1H).8.35(d, J=8.4 Hz,1H),7. 62(t,J=7.8 Hz,
1H),7.14(d,J=8. 0 Hz, 1H) ,4. 17~4. 01(m, 2H) ,
3.26~2.99(m,8H), 1. 64(t, ] =7.5 Hz, 2H),
1.37(m,2H),0. 90(t, J=7. 3 Hz,3H).
L2.3 G 1mEmNR

7E 50 ml YR R AA 0.9 g tb342,0.7 g
4-— Lk IE (DMAP) , 20 mL Jg7k CH,CL, , &S
P, VKKV T 0. 7 mL & ZBES, 38K 1 min, il
MR Y 6 h, TLC R S 5858 A 20 mlL 7K
VK285 F 10 mlL CH, Cl, 2] 3 W, FTo/K A
FREN T i T A be . A5 2™ 9. P& PR Ak
A AT B35 0. 6 g fb & 1,773 56%, M. p. =
159~161°C; "H NMR (400 MHz, CDCl;) 88. 52(d,
J=7.1 Hz,1H),8.45 (d,J=7.9 Hz, 1H),8. 34(d,
J=8.4 Hz,1H),7. 66 (t,J=7. 8 Hz, 1H).7. 15(d,
J=8.0 Hz, 1H), 4. 09(t, J =7. 3 Hz,2H), 3. 87 (s,
2H), 3. 73(s,2H),3.17(d, J=17. 5 Hz,4H),2. 13(s,
2H),1. 71~1. 56(m,2H) , 1. 37(dd, J=14. 7,7. 4 Hz,
21D ,0. 90(t, J =7. 2 Hz, 3H). "*C NMR(100 MHz,
CDCLy) 8164, 35, 163. 24, 162. 79, 153. 74, 131. 24,
130.19, 128, 62, 125. 19, 122. 43, 116. 86, 114. 50,
51.79,45. 50,41, 27,39. 81,39. 11,29, 2,19. 36,12. 84.
1.2.4 551 NM1 194 %

£ 25 mL i = R A 176 mg 82 Hms
Wk, 5 ml &N W firk . 45 21 0 6008 W I R B
1 mL(5 M) & E AL B 1 J5 15 31 o 40 3 i
WA 0.5 gt 1 LAK 0. 2 g BiLfk A, 80°C [u]
TR 5 by TLC R, 207 56 58 YR A0 [E KT L 95

Feid 38, s Uk 2 U1 2. P2 R ak
JEAE 73 B A B 260 mg £R BF NMIL, 77 R 415,
M. p. =156 — 157°C;'H NMR (400 MHz, CDCl;)
88.46 (dd,J =21.6,7. 6 Hz,3H),8. 31(d,J =8. 3
Hz,1H).8. 13 (s, 1H), 7. 60(dd, J =13. 5,6. 8 Hz,
2H),7. 24~7.05(m,3H), 4. 55(d, J =4. 9 Hz,2H).,
4.08(t,J=17.3 Hz,2H),3. 26(s,4H), 2. 83(s,4H).,
1. 68~1.53(m,2H), 1. 36(dd, J=14. 6,7. 3 Hz,2H),
0.89(t,J=7.2 Hz,3H). *C NMR (100 MHz, CDCl;)
81 69.94, 164.33, 163.90, 156.58, 155.52, 149.12,
136. 73,132. 32,131. 01,129. 99,129, 73,126. 07,125. 70,
123.23, 122. 35, 122.01, 116. 96, 114.92, 61.51,
53.50,53. 00,43. 96,40. 00,30. 16,20. 31,13. 78,
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340,285 nm AbE I =N B, K0 NMI1 5 Hg?t
ZIJERL T B 59
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2.2.1 ¥REHF NML X He' pyad bt S oe gtk
i

7E 10 pM BI3REFF W (0. 01 M HEPES buffer,
pH=7. 17, 23 B AA R BE (5 VD B 25 Bl
LK) 48 B IR (Agt L AP, Ca® ', Cd L Cot Ty
Cr't, Cs', Fe?', Fe!, K", Li", Mg®", Mn®",
Na' ,Ni*' ,Pb*",Sn*", Zn*" ,Hg*" ), ML
SR o BR He BT LA, KRS M E AR &
TXTEREL 43 F NMIL 2 G IL-F- To 52 ), 3% W PR
4 F NM1 X He" " B FH e 8k (& 3) . ik
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Hg & Frile T, 7 10 oM BHE I
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ANEEAE (B 5) o 26T 2 52 g 45 L i AE AR vk
JEF (0~10 pMOFREF43F NMI (55508 & 5 Hg™
PR R 5 AT I 4 P 56 R (Y =19. 07+ 796. 52X,
R=0.987) (& 6), Hh b ARAEHI LR 01158 05 7]
MFFERET 735 NM1 X} He® B 5 By R > 9. 04
nM R BR LA 25 [ FDA & 14Kk F K
He B & MbnE(E. B, 35 70+ NM1 1]
TR IR R He™ ™ iy & A,

K5 NMI (10 (MOBE#E He* e
(0~10 MO FOLHE B B2 1k

1000

800 F
M L
%6(![}
=
2 400t
200f
( | ]
00 02 04 06 08 10
|He™ |/|probe]

K6 Hg' BT (0~10 M) 5 NMI
BEIEIR I Z [ I R



% 24 KU OFTRET 1. 8-ZRME WM Y R B T PO IRET A A LS B 181

2.2.3  HEEHT NMI X Hg? ™ B T4 A it
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Research on Synthesis and Propitiates of New Hg?" lon Fluorescent
Probe Based on 1,8-Naphthalimide

SONG Tao*, YANG Cheng-yu®, JIANG Ju-hua*, ZHOU Bao-cheng®, HAN Yi- feng®"®
(a. School of Science; b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A 1, 8-naphthalimide-based fluorescent probe (NM1) for Hg?" ion detection was designed
and synthesized. It was characterized by modern spectroscopy methods. Besides, its spectral property was
investigated. The results show that NM1 exhibits excellent sensitivity and selectivity to Hg?". The
combination proportion is 13: 1. Common coexistent metal ions have no interference in detection.
Furthermore, NM1 can achieve visual detection of Hg?". Those results showed that NM1 has potential
application value for the detection of Hg*" in water and in living systems.

Key words: fluorescent probe; Hg?" ion; 1,8 naphthalimide; visual detection
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